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,Q WKH ODVW GHFDGH ZH FDQ VHH VXEVWDQWLDO DULVH RI GLIIHUHQW PRELOH DQG ZHEPDSSLQJ DSSOLFDWLRQV 7KH ZHOO
NQRZQOHDGHU LQ WKLVDUHD LV WKH*RRJOHFRUSRUDWLRQZLWK WKHLU*RRJOH0DSVVHUYLFH7KH*RRJOH0DSVDQGRWKHU
VLPLODU VROXWLRQV VXFKDV0DS\F]%LQJ0DSVHWF VKDUH WKHEDVLF FRQFHSW7KH\SURYLGH VDWHOOLWHDHULDO LPDJHU\
WRSRJUDSKLFDORUWKHPDWLFPDSVWKDWVHUYHVDVDEDFNJURXQGIRUGDWDSUHVHQWDWLRQ7KHVHEDVHOD\HUVDUHERWKIURP
WHFKQLFDO DQG WKH XVHU SRLQWRIYLHZ MXVW UDVWHU LPDJHV :H FDQ VHH WKHP EXW WKHUH LV QR SRVVLELOLW\ RI VRPH
DGYDQFHGLQWHUDFWLRQ
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$ERYH WKLV EDVH OD\HU D VHW RI YHFWRUPDS OD\HUV LV XVXDOO\ SUHVHQWHG$V DQ H[DPSOH FDQ EH WDNHQ WKH URDG
QHWZRUN VHOHFWHG SRLQWVRILQWHUHVW HWF 3DUWLFXODUO\ WKH *RRJOH 6H]QDPF] DQG VLPLODU FRPSDQLHV IUHTXHQWO\
SUHVHQWWKHVHDUFKUHVXOWVDVDSRLQWOD\HUWKDWDOORZVWKHXVHUWRFOLFNRQVSHFLILFSRLQWVDQGVHHUHODWHGGHWDLOV2Q
WKH)LJDZHFDQVHHWKHVHDUFKUHVXOWVIRUUHVWDXUDQWVLQ%UQR:HFDQVD\WKDWSDUWLFXODUO\WKHVHYHFWRUOD\HUV
DUHGHVLJQHGIRULQWHUDFWLRQ7KHUHLVDZLGHUDQJHRIVROXWLRQVEDVHGRQWKHVDPHSULQFLSOH0DQ\WRZQVFLWLHVDQG
RUJDQL]DWLRQV SUHVHQW RYHUYLHZ RI WKHLU SURSHUWLHV WURXJK WKH ZHE PDS DSSOLFDWLRQV )RU LQVWDQFH ZH FDQ ILQG
JHRVSDWLDO LQIRUPDWLRQ V\VWHPV WKDW SUHVHQW FLW\ LQIUDVWUXFWXUH7KHXVHUV XVXDOO\ SDUWLFXODU WHFKQLFDO GHSDUWPHQW
DQGRUFLW\FRXQFLOFDQVHHHOHFWULFDO OLQHVSLSHV URDGVFRQGLWLRQVSXEOLF OLJKWVHWF2Q WKH)LJ E LVDZHE
EDVHG JHRVSDWLDO LQIRUPDWLRQ V\VWHP :HJDV GHYHORSHG E\ (QYLSDUWQHU FRPSDQ\ ,WV SXUSRVH LV WR SURYLGH DQ
LQIRUPDWLRQ DERXW PDLQWDLQHG SXEOLF SURSHUWLHV 7KH XVHUV FDQ LQWHUDFW ZLWK GLIIHUHQW OD\HUV WKDW FRQWDLQV WKH
GHVFULSWLRQRIWKHUHODWHGLQIUDVWUXFWXUH
7KHODVWQRQHWKHOHVVLPSRUWDQWFDWHJRU\FRPSULVHVGLIIHUHQWVROXWLRQVIRUEXVLQHVVLQWHOOLJHQFHWKDWLQFRUSRUDWH
PDSVDQGJHQHUDOO\ZRUNZLWK WKHVSDWLDO LQIRUPDWLRQ7KH\DUHXVXDOO\FDOOHG ORFDWLRQ LQWHOOLJHQFH :ROIH'	
0RRQ *  )URP WKH WHFKQLFDO SRLQWRIYLHZ WKH\ KDYH WKH VDPH DUFKLWHFWXUH DV SUHYLRXVO\ PHQWLRQHG
VROXWLRQV$QDO\WLFDOOD\HUVDUHSUHVHQWHGDERYHVRPHEDVHOD\HUZLWKWKHVDWHOOLWHLPDJHU\WRSRJUDSKLFDOPDSVHWF
7KHVHDQDO\WLFDOOD\HUVDUHFRPSXWHGRQWKHEDVLVRIFRPSOH[GDWDDQGSURYLGHLQIRUPDWLRQDERXWWKHFRPSDQ\VDOHV
DQGPDQ\RWKHUGHWDLOVQHFHVVDU\IRUWKHGHFLVLRQPDNLQJSURFHVV'LIIHUHQWVHUYLFHVSURYLGHGE\&OHYHU$QDO\WLFV
FRPSDQ\FDQEHWDNHQDVDQH[DPSOH
$VEHHQSUHVHQWHGDERYHYLUWXDOO\DOO WKHVHDSSOLFDWLRQVDUHEDVHGRQ WKHVDPHDUFKLWHFWXUH7KHXVHUV LQWHUDFW
ZLWK VHOHFWHG XVXDOO\YHFWRUPDS OD\HUV7KH\FDQVHH WKHGHWDLOVRISUHVHQWHGREMHFW VHDUFKZLWKLQ WKHPHYHQ
PRGLI\WKHP2QWKHEDFNJURXQGLVIUHTXHQWO\DEDVHPDSOD\HULQDUDVWHUIRUP7KLVOD\HUFDQEHXVXDOO\FKDQJHG
RUGLVDEOHGQRQHWKHOHVVWKHUHLVSUDFWLFDOO\QRSRVVLELOLW\RIDQRWKHULQWHUDFWLRQ$OWKRXJKWKHUHLVVXFKQHHGDVLV
GHVFULEHGIXUWKHU7KHUHIRUHZHIRFXVHGRQWKLVLVVXHDQGGHYHORSHGDPHWKRGWKDWDOORZVWRGHFRPSRVHWKLVUDVWHU
OD\HURQWKHVHSDUDWHREMHFWVDQGDOORZVWRSUHVHQWLQIRUPDWLRQUHODWHGWRWKHVHREMHFWV


)LJ9HFWRUPDSOD\HUVDERYHDHULDOLPDJHEDVHPDSD6H]QDPF]PRELOHPDSVDSSOLFDWLRQZLWKVHDUFKUHVXOWV
E:HJDVDSSOLFDWLRQZLWKLQYHQWRU\RISXEOLFLQIUDVWUXFWXUHKWWSZHJDVF]
1.1. Structure of the article 
7KH DUWLFOH LV RUJDQL]HG DV IROORZV 2Q WKH EHJLQQLQJ ZH SURYLGH D EULHI UHYLHZ RI XVHU LQWHUIDFHV WKDW DUH
FXUUHQWO\ XVHG IRU LQWHUDFWLRQ ZLWK GLIIHUHQW UDVWHU PDS OD\HUV )XUWKHU ZH RYHUYLHZ DSSOLFDWLRQV RI WKH REMHFW


KWWSZZZFOHYHUDQDO\WLFVF]
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UHFRJQLWLRQLQWKHVDWHOOLWHDHULDOLPDJHU\)LQDOO\ZHSURSRVHDQDSSURDFKWKDWDOORZVWRVHOHFWWDUJHWREMHFWVLQWKH
UDVWHUEDVHPDSVGHVFULEHLWVLPSOHPHQWDWLRQDQGSUHVHQWUHFRPPHQGHGXVDJHIRUWKHXVHULQWHUDFWLRQHQKDQFHPHQW
,QWHUDFWLRQZLWKPDSREMHFWV
:H FDQ VSOLW DOO FRPPRQ LQWHUDFWLRQV ZLWK WKH PDS REMHFW LQ WZR JURXSV LQWHUDFWLRQ ZLWK YHFWRU OD\HUV DQG
LQWHUDFWLRQZLWK UDVWHU OD\HUV 7KH ILUVWPHQWLRQHG FDVH LV VWUDLJKWIRUZDUG 7KH XVHU VLPSO\ FOLFNV RQ DSSURSULDWH
REMHFW LH SRLQW OLQH RU SRO\JRQ ,I WKHUH LV RQO\ VLQJOH HQWLW\ ZLWKLQ WKH LQWHUDFWLRQ DUHD UHODWHG DFWLRQ LV
SHUIRUPHG$V DQ H[DPSOH FDQ EH WDNHQ LQWHUDFWLRQZLWK VHDUFK UHVXOW RQ*RRJOH0DSV DSSOLFDWLRQ SUHVHQWHG LQ
)LJ6LPLODULQIRUPDWLRQZLQGRZSDQHORUDQ\RWKHUHOHPHQWFDQEHVKRZQHYHQLQFDVHRIOLQHRUSRO\JRQ


)LJ,QWHUDFWLRQZLWKREMHFWRQDPDSD*RRJOH0DSVDSSOLFDWLRQZLWKGHWDLOVRIWUDIILFDFFLGHQW
E0DS\F]DSSOLFDWLRQZLWKUHVWDXUDQWGHWDLOF:HJDVDSSOLFDWLRQZLWK:L)LKRWVSRWGHWDLO

)LJ6LPSOLILFDWLRQRIOD\HUFRQWHQWD(QYLSDUWQHU*LVHOODPRELOHDSSOLFDWLRQZLWKPHDVXUHG:L)LKRWVSRWVE3RLQWVFOXVWHUHGWRDVLQJOH
V\PEROF3RO\JRQVZLWKSRWHQWLDOIORRGVKRZQLQODUJHUVFDOHG3RO\JRQVFRPSOHWHO\GLVDSSHDUHGIURPLQVPDOOHUVFDOH
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,I WKHUH DUHPRUH HQWLWLHVZLWKLQ WKH LQWHUDFWLRQ DUHD WKH VLWXDWLRQ LVPRUH FRPSOH[$SSHDUDQFH RI WRRPDQ\
HQWLWLHVZLWKLQDVPDOODUHDFDQEHFRQIXVLQJRUGLIILFXOW IRU LQWHUDFWLRQ7KHUHIRUH WKHGHYHORSHUV LPSOHPHQW WZR
EDVLFDSSURDFKHVIRUWKHPDSFRQWHQWVLPSOLILFDWLRQ7KHILUVWRQHLVWKHPLQLPDODQGPD[LPDOPDSVFDOHIRUHDFK
OD\HU ,I WKH PDS VFDOH LV ZLWKLQ WKH JLYHQ LQWHUYDO WKH PDS OD\HU LV GUDZQ RWKHUZLVH LW LV KLGGHQ 7KH RWKHU
DSSURDFK LV WKH VLPSOLILFDWLRQ RI WKH REMHFWV 7KH SRLQWV FDQ EH JURXSHG WKH OLQHV DQG SRO\JRQV VLPSOLILHG
([DPSOHVRIERWKDSSURDFKHVFDQEHIRXQGLQ)LJ
7KH LQWHUDFWLRQZLWK WKH UDVWHU OD\HUV LV FXUUHQWO\ OLPLWHG QRQHWKHOHVV UHTXLUHG(VSHFLDOO\ LQ WKHSURIHVVLRQDO
DSSOLFDWLRQVWKHXVHUQHHGVWRPHDVXUHWKHOHQJWKRIVRPHURDGRUULYHUVFDOFXODWHVWKHFLUFXPIHUHQFHRUDUHDRID
IRUHVWSDUFHORUD ODNH&XUUHQWO\ WKHRQO\VROXWLRQ LV WR VHOHFW WKH UHTXLUHGERUGHUVPDQXDOO\ ,Q WKH)LJ LVDQ
H[DPSOHRIZRUNZLWKFDGDVWUDOGDWDLQWKHZHEDSSOLFDWLRQViKatastr.czDQGState Administration of Land Surveying 
and Cadastre2WKHUDSSOLFDWLRQVDUHEDVHGRQWKHVDPHSULQFLSOH,WLVREYLRXVWKDWVXFKDSSURDFKLVLPSUHFLVHDQG
OHQJWK\


)LJ,QWHUDFWLRQZLWKUDVWHUPDSOD\HU8VHULVIRUFHGWRVHOHFWWKHUHTXLUHGDUHDPDQXDOO\7KHZRUNLQJDUHDLVLQERWKFDVHVPDUNHGZLWKDUHG
VTXDUHDL.DWDVWUF]ZHEDSSOLFDWLRQE6WDWH$GPLQLVWUDWLRQRI/DQG6XUYH\LQJDQG&DGDVWUHZHEDSSOLFDWLRQKWWSF]XNF]
8VDJHRIPDSREMHFWUHFRJQLWLRQ
2XUVROXWLRQ LVEDVHGRQ WKHSULQFLSOHRIQDWXUDOREMHFWGHWHFWLRQ LQ WKHVDWHOOLWHRUDHULDO LPDJHU\7KLVDUHD LV
ZHOONQRZQIRUGHFDGHV,WKDVREYLRXVDSSOLFDWLRQVHVSHFLDOO\IRUDJULFXOWXUHDQGIRUHVWU\,QERWKFDVHVWKHXVHUV
PXVWGHDOZLWKWKHLGHQWLILFDWLRQRIODUJHDUHDV)ROORZLQJVHFWLRQEULHIO\RXWOLQHVVHYHUDOSURMHFWVWKDWFDQEHWDNHQ
DVDQH[DPSOHRIWKHXVDJH
&]HFK7HUUDSURMHFWLVIRFXVHGRQPXOWLVRXUFHODQGDQGLWXVHVHYDOXDWLRQRIWKH&]HFK5HSXEOLF,WZRUNVZLWK
WKHDHULDOLPDJHU\DVZHOODVILHOGPHDVXUHPHQWV7KH&]HFK5HSXEOLFLVGLYLGHGLQWRVTXDUHVRIVL]HîNP
(DFKRIWKHVHVTXDUHVLVIXUWKHUGLYLGHGLQWRVPDOOHUîPODUJHVTXDUHVVRFDOOHG³UHJLRQV´(DFKUHJLRQLV
WKHQ FODVVLILHG XVLQJ WKH DHULDO LPDJHV LQWR ODQG XVH FODVVHV ýHUQê  )XUWKHU SURMHFW LV IRFXVHG RQ DQ
DVVHVVPHQWRIEDUNEHHWOHGDPDJHLQWKH7URMPH]QiROGJURZWKIRUHVWâXPDYD1DWLRQDO3DUNXVLQJWKHDXWRPDWHG
FODVVLILFDWLRQRI WKHDHULDOSKRWRJUDSKV +DMHN	6YRERGD7KHVROXWLRQZDVEDVHGRQ WKHDQDO\VLVRI WKH
DHULDO LPDJHV WLPHVHULHV)RUFODVVLILFDWLRQZDVXVHGEOXHJUHHQ UHGDQGQHDU LQIUDUHGEDQG7KH ODVWPHQWLRQHG
SURMHFWLVIRFXVHGRQWKHIDVWJUDVVODQGYHJHWDWLRQPRQLWRULQJDQGHYDOXDWLRQRILWVPDQDJHPHQWLQ.UNRQRãHUHJLRQ
3RPDKDþRYi  7KH EDVLV LV SURFHVVLQJ RI :RUOG9LHZ VDWHOOLWH GDWD 7KH JRDO ZDV WR GLIIHU PHDGRZV
FRYHUHGZLWKSDUWLFXODUYHJHWDWLRQXVHGE\FDWWOHHWF
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,QWKHVHIHZH[DPSOHVZHFDQVHHDSSOLFDWLRQRIGLIIHUHQWPHWKRGV,QWKHFDVHRIWKH&]HFK7HUUDSURMHFWWKH
NH\PHWKRG LV WKH FRPSOH[ VWDWLVWLFDO HYDOXDWLRQZKHUH WKH UHPRWH VHQVLQJ LV MXVW RQH RIPDQ\ LQSXWV 7KH EDUN
EHHWOHGDPDJHDVVHVVPHQW LVHYDOXDWHGXVLQJREMHFWFODVVLILFDWLRQZKLFK LV WKH ILUVW VWHSEHIRUH VSOLW LQWR UHTXLUHG
FODVVHV7KHODVWSURMHFWIRFXVHGRQYHJHWDWLRQPRQLWRULQJXVHVFRPPRQFODVVLILFDWLRQE\DWHDFKHU1RQHWKHOHVVLQ
DOO WKUHH FDVHV WKH FODVVLILFDWLRQ LV XVHG VROHO\ DVPHWKRG IRU WKH FRQVWUXFWLRQ RI QHZPDS OD\HUVZLWK UHTXLUHG
LQIRUPDWLRQ,QWKH)LJZHFDQVHHDQH[DPSOHRIFRPPRQFODVVLILFDWLRQRIODUJHUDUHDLQWRVHYHUDOFODVVHVZDWHU
ERG\IRUHVWILHOGLQKDELWHGDUHDHWF


)LJ([DPSOHRIODUJHUDUHDFODVVLILFDWLRQ7KHDUHDFRQWDLQVZDWHUERG\IRUHVWVILHOGVHWF
2EMHFWUHFRJQLWLRQDVDPDSXVHULQWHUIDFH
2XUH[SHULPHQWDOZHEPDSDSSOLFDWLRQ LPSOHPHQWDWLRQ FRPSULVHV WZRSDUWV WKHZHEEDVHGXVHU LQWHUIDFH DQG
VHUYHU DSSOLFDWLRQ WKDW PDNHV WKH REMHFW UHFRJQLWLRQ 7KH JUDSKLFDO XVHU LQWHUIDFH LV LPSOHPHQWHG XVLQJ +70/
ODQJXDJH&66VW\OLQJDQG-DYD6FULSWODQJXDJH7KHXVHULQWHUIDFHZLGJHWVDUHSURYLGHGE\WKHSRSXODU%RRWVWUDSÁ
DQG2SHQ/D\HUVOLEUDULHV7KH)LJSUHVHQWVEDVLF FRQFHSWRIRXU WHVWLQJ LQWHUIDFH7KHEDVLFSULQFLSOH LVYHU\
VLPSOH,IXVHUZDQWVWRVHOHFWDUHJLRQKHVKHFUHDWHVDWULDQJOHZLWKLQUHTXLUHGUHJLRQ7KHWULDQJOHLVDQLQSXWIRU
FODVVLILFDWLRQ7KLVGHVLJQDWHGWULDQJOHLVVHQGWRWKHVHUYHUZKLFKILQGVWKHDFWXDOUHJLRQERUGHUVDUHWXUQVWKHPWR
WKHXVHU LQWHUIDFH VHH WKH5HVXOWV VHFWLRQ IRUGHWDLOV7KHPDS OD\HUV DUH ORDGHG LQWR WKHDSSOLFDWLRQXVLQJRSHQ
:HE0DS6HUYLFH:06VWDQGDUG%HDXMDUGLHUH
$VEHHQPHQWLRQHGWKHVHUYHUVLGHRISURSRVHGDSSOLFDWLRQFRQWDLQVFODVVLILFDWLRQHQJLQHZKLFKGHWHFWVWKHDFWXDO
ERUGHUV RI WKH UHJLRQ7KH DSSOLFDWLRQ LV LPSOHPHQWHG LQ WKH3\WKRQ ODQJXDJH DQG)ODVNIUDPHZRUN&XUUHQWO\
XVHG PHWKRG LV EDVHG RQ FOXVWHULQJ SULQFLSOH 7KH JRDO LV WKH XVDJH RI GHVFULEHG LQWHUIDFH LQ D FRPPRQ PDS
DSSOLFDWLRQV WKHUHIRUHDV WKHFOXVWHUDQDO\VLV LQSXWDUH WDNHQSULPDULO\SXEOLFO\DYDLODEOHDHULDO5*%GDWDIURPD
:06 VHUYLFH 1RQHWKHOHVV FODVVLILFDWLRQ EDVHG VROHO\ RQ WKH 5*% FDQ EH LQ VRPH FDVH LPSUHFLVH KHQFH ZH
UHFRPPHQG FDOFXODWLRQ RI LQGLFHV WKDW FDQ EH GHULYHG IURP 5*% GDWD 7KH *UHHQ /HDI ,QGH[ DQG 9LVLEOH
$WPRVSKHULFDOO\5HVLVWDQW,QGH[+XQWHWDODUHZHOONQRZQH[DPSOHV:HXVHGWKHILUVWRQHWKHODWWHUGRHV
QRWSURYLGHVLJQLILFDQWSUHFLVLRQLPSURYHPHQWLQRXUWHVWVFHQDULR7KHUHVXOWRIWKHFOXVWHULQJLVDUHJLRQRISL[HOV
WKDW LV SRWHQWLDO WDUJHW UHJLRQ7KLVSRWHQWLDO UHJLRQ LV YHFWRULVHG$ERYH VXFKYHFWRU UHSUHVHQWDWLRQ FDQEHPDGH
IXUWKHUDQDO\VLV


ÁKWWSJHWERRWVWUDSFRP
KWWSRSHQOD\HUVRUJ
KWWSIODVNSRFRRRUJ
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
)LJ7HVWLQJXVHULQWHUIDFHZLWKVHOHFWHGDUHD
$Q LPSRUWDQW SDUW RI WKH LPSOHPHQWDWLRQ LV IURP RXU SRLQWRIYLHZ WKH SRVWSURFHVVLQJ SKDVH $ VLWXDWLRQ
SUHVHQWHGRQ)LJ  OHIW FDQEH VHHQYHU\ IUHTXHQWO\:HFDOO WKLV VLWXDWLRQ D ³EULGJH´$SDUW RI WKH ILHOGZLWK
DGMRLQHGURDGLVSUHVHQWHGLQWKHOHIWSDUWRIWKHLPDJH%HFDXVHWKH\DUHFRPSRVHGRIVDPHRUYHU\VLPLODUPDWHULDO
WKH\DUHWDNHQDVDVLQJOHREMHFWIURPWKHFODVVLILFDWLRQSRLQWRIYLHZ1RQHWKHOHVVIURPWKHXVHULQWHUIDFHSRLQWRI
YLHZ ZH XQGHUVWDQG WKDW WKH\ DUH VHSDUDWH REMHFWV 7KHUHIRUH ZH UHFRPPHQG WR GHWHFW VXFK VLWXDWLRQV :H
LPSOHPHQWHGDQDOJRULWKPWKDWLVEDVHGRQWKHGHILQLWLRQRIDEXIIHURIWKHVHOHFWHGVL]H7KLVEXIIHULVPRYHGDORQJ
WKHSRO\JRQERUGHUV,QFDVHZLWKLQWKHEXIIHULVORFDWHGMXVWDVLQJOHSRO\JRQERXQGDU\ZHKDYHFRPPRQSRO\JRQ
ERUGHU ,Q FDVH WKHUH LVPRUH WKDQ VLQJOH ERXQGDU\ZHKDYH SRWHQWLDO ³EULGJH´(YHQ VXFK D VLPSOHPHWKRG FDQ
VXEVWDQWLDOO\LPSURYHWKHUHFRJQLWLRQSURFHVV7KHULJKWSDUWRIWKH)LJSUHVHQWVUHVXOWVRIWKLVDOJRULWKP7KHURDG
LVQRORQJHUWDNHQDVDSDUWRIWKHILHOG
 
)LJ5HVXOWVRIDFODVVLILFDWLRQ7KHOHIWSDUWRIWKHLPDJHSUHVHQWVD³EULGJH´WKDWFRQQHFWVDGMRLQHGURDG
5HVXOWV
%RWKH[DPSOHVWKDWZLOOEHSUHVHQWHGGHDOZLWKWKHSUREOHPRIFRPPRQQDWXUDOREMHFWVHOHFWLRQ,QWKHILUVWFDVH
DZDWHU ERG\ LV VHOHFWHG LQ WKH RWKHU FDVH D SDUW RI D ILHOG LV FKRVHQ:H DOZD\V LOOXVWUDWH UHVXOWV REWDLQHG E\
DSSOLFDWLRQRIDFRPPRQVRIWFRPSXWLQJPHWKRGFOXVWHULQJDQGUHVXOWVLPSURYHGE\RXUSRVWSURFHVVLQJDOJRULWKP
7KH ILUVW H[DPSOH SUHVHQWV D SUREOHP RI D VPDOO REMHFW ZLWKLQ WDUJHW DUHD 7KH REMHFW FRYHUV WKH WDUJHW DUHD
WKHUHIRUHLWVKRXOGEHWDNHQDVDSDUWRIWKHDUHD2QWKH)LJOHIWZHFDQVHHDUHVXOWRIDFRPPRQUHFRJQLWLRQ
WKDW DYRLGHG WKH REMHFW VKLS DUHD ,Q WKH ULJKW SDUW RI WKH ILJXUH SURSRVHG HQKDQFHG GHWHFWLRQ ZDV XVHG 7KH
ERUGHUVRIWKHZDWHUERG\DUHPRUHSUHFLVHDQGWKHREMHFWLQWKHPLGGOHRIWKHZDWHULVWDNHQDVDSDUWRIWKHZDWHU
ERG\
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
)LJ([DPSOHRIODUJHUDUHDFODVVLILFDWLRQ7KHDUHDFRQWDLQVZDWHUERG\IRUHVWVILHOGVHWF
7KHRWKHU H[DPSOH SUHVHQWV VHFRQG FRPPRQSUREOHP7KH WDUJHW DUHD LV DFFLGHQWDOO\ H[WHQGHGE\ VRPHRWKHU
REMHFW LQ LWV YLFLQLW\ ,Q WKLV SDUWLFXODU FDVH SUHVHQWHG RQ )LJ  VRPH URDGV DUH GHWHFWHG DV D SDUW RI WKH ILHOG
7HFKQLFDOO\ LW LV QRW D PLVWDNH 7KH FRPSRVLWLRQ RI WKH URDG LV YLUWXDOO\ VDPH DV WKH FRPSRVLWLRQ RI WKH ILHOG
1RQHWKHOHVV WKH XVHU XQGHUVWDQGV WKDW WKH URDG DQG WKH ILHOG DUH VHSDUDWH HQWLWLHV 3URSRVHG HQKDQFHG GHWHFWLRQ
DOJRULWKPDYRLGHGPRVWRIWKHURDGV


)LJ([DPSOHRIODUJHUDUHDFODVVLILFDWLRQ7KHDUHDFRQWDLQVZDWHUERG\IRUHVWVILHOGVHWF
&RQFOXVLRQ
7KHNH\FRQWULEXWLRQRIWKLVDUWLFOHLVWKHFRQFHSWRIFRPSOHWHO\QHZNLQGRIPDSXVHULQWHUIDFH$OWKRXJKWKHUHLV
DQREYLRXVQHHGIRUVHOHFWLRQRIQDWXUDOREMHFWLQWKHUDVWHUEDVHPDSVFRQWHPSRUDU\LQWHUIDFHVODFNVXFKFDSDELOLW\
2XUPHWKRGDOORZVWKHXVHUVHOHFWUHTXLUHGDUHDE\WKUHHVLPSOHFOLFNLQWRWDUJHWORFDWLRQ7KHUHIRUHLWVXEVWDQWLDOO\
VLPSOLILHV WKH VHOHFWLRQ SURFHVV (YHQ LQ FDVH WKH ERXQGDULHV RI GHWHFWHG DUHD DUH QRW SUHFLVH WKHLU PDQXDO
DGMXVWPHQWLVVWLOOPXFKIDVWHUDQGPRUHSUHFLVHWKDQSXUHO\PDQXDOVHOHFWLRQ
:HGDUHWRFODLPWKDWWKHFXUUHQWO\XVHGGHWHFWLRQPHWKRGLVQRWVXEVWDQWLDOO\LPSRUWDQW2XUUHVXOWVDVZHOODV
UHVXOWVRIPDQ\RWKHUSURMHFWVIRFXVHGRQREMHFWGHWHFWLRQLQDHULDORUVDWHOOLWHLPDJHU\SURYHWKDWWKHREMHFWVFDQEH
GHWHFWHGZLWKVXLWDEOHSUHFLVLRQIRUGHVFULEHGFDXVH
0RUHRYHU RQ WKH EDVLV RI RXU H[SHULPHQWV ZH SURSRVHG SRVWSURFHVVLQJ HQKDQFHPHQW RI D FRPPRQ VRIW
FRPSXWLQJPHWKRGWKDWDOORZVWRVHOHFWWDUJHWUHJLRQPRUHQDWXUDOO\(VSHFLDOO\ZHDUHDEOHWRDYRLGDUWLILFLDOKROHV
LQVHOHFWHGDUHDDQGRUDWWDFKPHQWRIVLPLODUREMHFWVLQWKHUHJLRQYLFLQLW\
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,QWKHIXWXUHUHVHDUFKZHZLOOIRFXVRQWHVWLQJRIGLIIHUHQWVRIWFRPSXWLQJPHWKRGVWKDWZLOODOORZWRDSSO\RXU
PHWKRGRQHYHQZLGHUUDQJHRIFDVHV:HUHFRPPHQGZHOONQRZQERRNV7KHRGRULGLV	.RXWURXPEDVDV
ZHOO DV UHFHQW UHVHDUFK DUWLFOHV IRFXVHG RQPDFKLQH OHDUQLQJ DSSOLFDWLRQV LQ WKH UHPRWH VHQVLQJ DUHD /DU\ HW DO
7KHUHLVDOVRDOLYHUHVHDUFKLQWKHDUHDRIUHPRWHVHQVLQJLQGH[GHILQLWLRQ,PSOHPHQWDWLRQRIRWKHULQGLFHV
WKDQ FXUUHQWO\ XVHG*/, FDQ SURYLGHPRUH SUHFLVH UHVXOWV$PRQJPDQ\ UHFHQWZRUNVZH FDQPHQWLRQ UHFHQWO\
SXEOLVKHG'|UQK|IHU	2SSHOWRU$VDG]DGHK	GH6RX]D)LOKR
5HIHUHQFHV
$VDG]DGHK6	GH6RX]D)LOKR&5$UHYLHZRQVSHFWUDOSURFHVVLQJPHWKRGVIRUJHRORJLFDOUHPRWHVHQVLQJ,QWHUQDWLRQDO-RXUQDORI
$SSOLHG(DUWK2EVHUYDWLRQDQG*HRLQIRUPDWLRQ±
%HDXMDUGLHUH-GHOD2SHQ*,6:HE0DS6HUYHU,PSOHPHQWDWLRQ6SHFLILFDWLRQ>RQOLQH@$YDLODEOHDW
KWWSZZZRSHQJHRVSDWLDORUJVWDQGDUGVZPV
ýHUQê09êURþQt]SUiYDNSURMHNWX63G&]HFK7HUUD>RQOLQH@$YDLODEOHDWKWWSZZZF]HFKWHUUDF]GRFXPHQWV=SUDYDB&7B
1RYSGI
'|UQK|IHU.	2SSHOW15HPRWHVHQVLQJIRUODNHUHVHDUFKDQGPRQLWRULQJ±5HFHQWDGYDQFHV(FRORJLFDO,QGLFDWRUV±
+DMHN)	6YRERGD0$VVHVVPHQWRIEDUNEHHWOHGDPDJHLQWKH7URMPH]QiROGJURZWKIRUHVWâXPDYD13XVLQJDXWRPDWHG
FODVVLILFDWLRQRIDHULDOSKRWRJUDSKV6LOYD*DEUHWD±
+XQW(5-UHWDO9LVLEOHEDQGLQGH[IRUUHPRWHVHQVLQJOHDIFKORURSK\OOFRQWHQWDWWKHFDQRS\VFDOH,QWHUQDWLRQDO-RXUQDORI$SSOLHG
(DUWK2EVHUYDWLRQDQG*HRLQIRUPDWLRQ±
/DU\'-$ODYL$+*DQGRPL$+	:DONHU$/0DFKLQHOHDUQLQJLQJHRVFLHQFHVDQGUHPRWHVHQVLQJ*HRVFLHQFH)URQWLHUV
±
3RPDKDþRYi03RVVLELOLWLHVRIUHPRWHVHQVLQJLQJUDVVODQGYHJHWDWLRQDQGPDQDJHPHQWLQWHUYHQWLRQVPRQLWRULQJLQWKH*LDQW
0RXQWDLQV0DVWHUWKHVLV&KDUOHV8QLYHUVLW\LQ3UDJXH
7KHRGRULGLV6	.RXWURXPEDV.3DWWHUQ5HFRJQLWLRQ86$FDGHPLF3UHVV
:ROIH'	0RRQ*/RFDWLRQ,QWHOOLJHQFH,Q(QF\FORSHGLDRI*,686$6SULQJHU
